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EXECUTIVE  SUMMARY 


I.  Introduction/Background :  This  study  includes  a  complete  energy  audit 
and  analysis  for  Buildings  1  and  8  at  the  Akasaka  Press  Center,  Tokyo, 
Japan.  Building  1  is  a  six  story,  54,200  square  foot  building  which 
contains  administrative  offices  on  the  first  through  third  floor,  and 
bachelors'  enlisted  quarters  and  officers'  quarters  on  the  fourth 
through  sixth  floor.  Building  8  is  a  four  story,  91,000  square  foot 
building  which  houses  the  offices,  printing,  and  press  operations  of 
the  newspaper,  "Pacific  Stars  and  Stripes". 

II.  Present  Energy  Consumption  and  Costs:  Present  energy  consumption  and 
costs  for  FY87  for  Buildings  8  and  1,  based  on  utility  records  and 
based  on  an  exchange  rate  of  163.1  yen  per  U.  S.  dollar  for  FY87  are 
summarized  as  follows: 

Total  Energy  Costs:  The  energy  costs  for  Building  8  totaled  $230,388 
in  FY87 .  A  breakdown  of  the  utility  costs  is  shown  in  Figure  E-l. 
Approximately  86%  of  the  cost  for  energy  was  for  electricity,  while 
fuel  oil  accounted  for  13%  and  coal  gas  for  the  remaining  1%.  The 
energy  costs  for  Building  1  totaled  $118,630  in  FY87.  A  breakdown  of 
the  utility  costs  is  shown  in  Figure  E-2.  Electricity  represented 
approximately  77%  of  the  total  energy  cost,  while  fuel  oil  accounted 
for  the  remaining  23%. 

A  summary  of  the  total  energy  costs  for  both  buildings  is  shown  in 
Figure  E-3.  Total  annual  energy  cost  for  the  buildings  amounted  to 
$344,018  in  FY87. 


i 


ENERGY  COSTS  FOR  BUILDING  8 


TOTAL  ANNUAL  ENERGY  COST:  $230,388 


NERGY  COSTS  FOR  BUILDING  1 
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TOTAL  ANNUAL  ENERGY:  $118,630 


Total  annual  energy  consumption  in  Building  8  is  shown  in  Figure  E-4. 
The  total  annual  energy  consumption  for  the  building  of  12,539  MBtu  is 
categorized  as  follows:  48%  is  for  electricity,  50%  is  for  fuel  oil, 
and  2%  is  for  coal  gas.  A  more  detailed  breakdown  of  current 
electrical  consumption,  fuel  oil  consumption,  and  coal  gas  consumption 
is  included  in  Figures  E-5,  E-6,  and  E-7,  respectively. 

Total  annual  energy  consumption  for  Building  1  is  also  shown  in  Figure 
E-8.  The  total  annual  energy  consumption  of  7,976  MBtu  is  comprised  of 
74%  for  fuel  oil  and  26%  for  electricity.  A  breakdown  of  current 
electrical  consumption  and  fuel  oil  consumption  for  Building  1  are  also 
included  in  Figures  E-9  and  E-10,  respectively. 

Overall  annual  energy  consumption  of  the  facilities  totaled  20,515  MBtu 
as  shown  in  Figure  E-ll. 

Total  maintenance,  operation  and  repair  costs  for  Building  8  amounted 
to  $104,459  in  FY87  as  shown  in  Figure  E-12.  Approximately  68.0%  of 
the  costs  were  for  operation  of  the  boiler  plant,  10%  of  the  cost  was 
for  boiler  maintenance  and  repair,  while  the  remaining  22%  was  for 
upkeep  of  the  air  conditioning  systems. 

Total  maintenance,  operation  and  repair  costs  for  Building  1  amounted 
to  $101,077  in  FY87  and  is  included  in  Figure  E-13..  Approximately 
70.3%  of  the  cost  was  for  operation  of  the  boiler  plant,  6.5%  was  for 
boiler  maintenance  and  repair,  and  the  remaining  23.3%  was  for  upkeep 
of  the  air  conditioning  systems.  Total  maintenance,  operation  and 
repair  costs  for  upkeep  of  the  hvac  equipment  for  Buildings  8  and  1 
totaled  $205,536  in  FY87. 
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6,050  MBTU 
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FIG,  E-6:  BREAKDOWN  OF  PRESENT  FUEL  OIL  CONSUMPTION  FOR  BUILDING  8  (FY87) 
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TOTAL  ANNUAL  FUEL  OIL  CONSUMPTION:  6,313  MBTU 

45,512  GALLONS 


176  MBTU 
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FIG.  E-8:  PRESENT  ANNUAL  ENER 
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TOTAL  ANNUAL  ENERGY  CONSUMPTION:  7,976  MBTU 


FIG.  E-9 :  BREAKDOWN  OF  PRESENT  FUEL  OIL  CONSUMPTION  FOR  BUILDING  1  (FY87) 
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TOTAL  ANNUAL  FUEL  OIL  CONSUMPTION:  5,923  MBTU 

42,704  GALLONS 


BREAKDOWN  OF  PRESENT  ELECTRICAL  ENERGY  CONSUMPTION  FOR  BUILDING  1  (FY87) 


TOTAL  ANNUAL  ELECTRICAL  ENERGY  CONSUMPTION:  2,053  MBTU 

601,600  KWH 


FIG.  EtII  PRESENT  ANNUAL  ENERGY  CONSUMPTION  FOR  BUILDING  1  &  8  (FY87) 
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TOTAL  ANNUAL  ENERGY  CONSUMPTION:  20,515  MBTU 


TOTAL  O&M  COSTS:  104,459  /yr 
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III.  Energy  Conservation  Opportunity  (ECO)  Analysis  and  Recommendations: 

All  reasonable  energy  conservation  opportunities  were  analyzed  for 
feasibility  of  reducing  energy  costs.  A  summary  of  the  analysis  is 
included  in  Table  E-l  for  Building  8  and  in  Table  E-2  for  Building  1. 

No  cost  ECO's  identified  in  the  study  which  should  be  implemented  are 
listed  in  Table  E-3  and  are  summarized  as  follows: 

1)  Outside  air  for  air  handlers  "A"  and  "B"  in  Building  8  and  for  the 
central  air  handlers  in  Building  1  should  be  reduced  to  10  cfm  per 
person.  The  amount  of  outside  air  used  by  air  handler  "D"  which 
operates  as  a  100%  outside  air  system  should  also  be  reduced  by 
closing  off  the  diffusers  to  the  linotype  area  which  is  no  longer 
utilized. 

2)  Room  thermostats  for  the  central  hvac  systems  in  both  buildings 
should  be  adjusted  from  75  degrees  F.  to  68  degrees  F.  for  heating 
and  from  75  degrees  F.  to  78  degrees  F.  for  cooling  to  comply  with 
Architectural  and  Engineering  Instructions,  Design  Criteria,  dated 
13  March  1987. 

3)  Excess  air  for  the  boiler  plant  at  Building  8  should  be  reduced  by 
increasing  the  concentration  of  carbon  dioxide  in  the  flue  gas 
from  10  to  12  percent. 

4)  Steam  pressure  for  the  boiler  plant  at  Building  8  should  be 
lowered  from  30  to  15  psig  to  reduce  heating  losses. 

Recommended  ECO's  identified  in  the  study  included  in  Table  E-4  which 
require  funding  to  be  implemented  are  summarized  as  follows : 

1)  Time  clocks  should  be  installed  to  shutdown  the  restroom  fans  in 
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13.  Change  to  VAV  --  --  341  15077  341  15077  680000  45  0.21 

14.  Economizer  on  Central  AC  --  --  32  1413  32  1413  81000  57  0.17 

15.  Recover  Waste  Heat  14.5  68  --  --  14.5  68  7500  110  0.15 

From  Blowdown 

16.  Replace  Lighting  --  --  6.5  289  6.5  289  90000  311  0.03 
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both  buildings  after  working  hours. 

2)  Economizer  cycles  should  be  installed  on  the  air  conditioners 
serving  the  telephone  exchange  in  Building  1  and  the 
computer/composing  areas  in  Building  8. 

3)  A  time  clock  should  be  installed  to  shut  down  the  hot  water  return 
pump  and  close  the  ste(m  valve  to  the  hot  water  heat  exchanger  in 
Building  8  after  work  hours . 

4)  Automatic  switchgear  should  be  installed  to  operate  the  existing 
emergency  generators  as  peak  demand  sharing  units  during  the 
summer  months  to  reduce  the  peak  demand  charge  for  electricity. 

5)  The  central  plant  at  Building  1  should  be  eliminated  and  the 

heating  and  cooling  loads  consolidated  into  the  central  plant  at 

Building  8.  This  would  eliminate  the  need  for  maintenance, 

operation  and  repair  of  the  boiler  plant  at  Building  1  and  the 

maintenance  and  repair  of  the  separate  air  conditioning  systems. 

Existing  air  handlers  at  both  buildings  should  be  replaced  and  the 

duct  systems  for  AHU's  "C"  and  "D"  at  Building  8  converted  to  100% 

recirculation  systems.  All  steam  heating  coils  at  Building  8 

should  also  be  converted  to  a  hydronic  heating  system.  These 

changes  would  allow  the  buildings  to  be  heated  and  cooled  by  a 

central  dual  pipe  hot  water/chilled  water  system  and  eliminate  the 

need  for  steam.  This  would  further  reduce  the  labor  required  for 

24  hour  operation  of  the  boiler  plant  at  Building  8.  Reduction  of 

the  outside  air  used  for  air  handlers  "C"  and  "D"  would  also 

reduce  the  peak  heating  and  cooling  loads  so  that  the  capacity  of 

the  existing  boiler  and  chilled  water  plant  at  Building  8  would  be 

adequate  to  heat  and  cool  both  buildings . 
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6)  One  of  the  existing  80  hp  boilers  at  Building  8  should  be  replaced 
with  a  new  fully  modulating  oxygen  trim  central  boiler.  The 
existing  boilers  are  relatively  inefficient  and  are  near  the  end 
of  their  useful  lives.  The  other  remaining  boiler  should  serve  as 
back-up  to  the  new  boiler.  The  new  boiler  would  provide  all  of 
the  heating  for  space  and  domestic  water  heating  for  the 
buildings . 

7)  The  existing  centrifugal  chiller  should  be  replaced  with  a  new  250 
ton  centrifugal  chiller  because  it  is  also  near  the  end  of  its ' 
useful  life.  The  new  chiller  should  be  provided  with  demand 
limiting  control  to  reduce  its'  capacity  during  the  summer  peak 
demand  hours  when  the  printing  presses  are  also  in  operation. 

IV.  Projected  Energy  Consumption  and  Costs  After  Implementation  of  ECO's: 

Impact  of  the  implementation  of  the  ECO's  in  present  energy  consumption 
and  costs  are  summarized  in  Figures  E-14  and  E-15.  No  cost/low  cost 
ECO's  would  generate  a  total  savings  of  4,171  MBtu  per  year  or  30,072 
gallons  in  fuel  oil  and  200  MBtu  per  year  or  58,599  kwh  in  electricity, 
for  a  total  annual  energy  savings  of  $26,758.  This  would  amount  to  a 
21%  reduction  in  energy  consumption  over  present  energy  use  and  an  8% 
reduction  in  energy  costs. 

Implementation  of  all  recommended  ECO's  requiring  funding  would  reduce 
energy  consumption  by  an  additional  1,826  MBtu  per  year  or  13,165 
gallons  in  fuel  oil,  1,559  MBtu  per  year  or  456,703  kwh  in  electricity, 
and  424  kw  in  electrical  demand,  for  a  total  annual  energy  cost  savings 
of  $88,379.  This  would  amount  to  an  additional  17  percent  reduction 
over  present  energy  use  and  a  25%  reduction  in  present  energy  costs . 
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FIG.  E-l 4 :  PROJECTED  ANNUAL  ENERGY  USE  FOR  BUILDINGS 


An  additional  savings  of  $130,873  or  a  64%  reduction  in  avoided 
operating  and  maintenance  cost  would  also  be  realized. 


Combined  energy  savings  of  all  ECO's  would  result  in  an  overall 
reduction  in  Energy  usage  of  38%  and  an  overall  reduction  in  energy 
costs  of  33%.  Total  cost  savings  for  implementation  of  all  recommended 
ECO's  is  estimated  at  $115,137  per  year  in  energy  costs,  and  $130,873 
in  maintenance,  operation  and  repair  costs,  for  a  total  of  $246,010  per 
year.  This  represents  an  overall  cost  reduction  of  44%  over  the 
current  utility,  operating,  and  maintenance  costs  for  the  facilities. 
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EXECUTIVE  SUMMARY 


I.  Introduction/Background :  This  study  includes  a  complete  energy  audit 
and  analysis  for  Buildings  1  and  8  at  the  Akasaka  Press  Center,  Tokyo, 
Japan.  Building  1  is  a  six  story,  54,200  square  foot  building  which 
contains  administrative  offices  on  the  first  through  third  floor,  and 
bachelors'  enlisted  quarters  and  officers'  quarters  on  the  fourth 
through  sixth  floor.  Building  8  is  a  four  story,  91,000  square  foot 
building  which  houses  the  offices,  printing,  and  press  operations  of 
the  newspaper,  "Pacific  Stars  and  Stripes". 

II.  Present  Energy  Consumption  and  Costs:  Present  energy  consumption  and 
costs  for  FY87  for  Buildings  8  and  1,  based  on  utility  records  and 
based  on  an  exchange  rate  of  163.1  yen  per  U.  S.  dollar  for  FY87  are 
summarized  as  follows: 

Total  Energy  Costs:  The  energy  costs  for  Building  8  totaled  $230,388 
in  FY87.  A  breakdown  of  the  utility  costs  is  shown  in  Figure  E-l. 
Approximately  86%  of  the  cost  for  energy  was  for  electricity,  while 
fuel  oil  accounted  for  13%  and  coal  gas  for  the  remaining  1%.  The 
energy  costs  for  Building  1  totaled  $118,630  in  FY87.  A  breakdown  of 
the  utility  costs  is  shown  in  Figure  E-2.  Electricity  represented 
approximately  77%  of  the  total  energy  cost,  while  fuel  oil  accounted 
for  the  remaining  23%. 

A  summary  of  the  total  energy  costs  for  both  buildings  is  shown  in 
Figure  E-3.  Total  annual  energy  cost  for  the  buildings  amounted  to 
$344,018  in  FY87. 
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TOTAL  ANNUAL  ENERGY  COST:  $230,388 
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TOTAL  ANNUAL  ENERGY:  $118,630 


TOTAL  ANNUAI 


Total  annual  energy  consumption  in  Building  8  is  shown  in  Figure  E-4. 
The  total  annual  energy  consumption  for  the  building  of  12,539  MBtu  is 
categorized  as  follows:  48%  is  for  electricity,  50%  is  for  fuel  oil, 
and  2%  is  for  coal  gas.  A  more  detailed  breakdown  of  current 
electrical  consumption,  fuel  oil  consumption,  and  coal  gas  consumption 
is  included  in  Figures  E-5,  E-6,  and  E-7,  respectively. 

Total  annual  energy  consumption  for  Building  1  is  also  shown  in  Figure 
E-8.  The  total  annual  energy  consumption  of  7,976  MBtu  is  comprised  of 
74%  for  fuel  oil  and  26%  for  electricity.  A  breakdown  of  current 
electrical  consumption  and  fuel  oil  consumption  for  Building  1  are  also 
included  in  Figures  E-9  and  E-10,  respectively. 

Overall  annual  energy  consumption  of  the  facilities  totaled  20,515  MBtu 
as  shown  in  Figure  E-ll. 

Total  maintenance,  operation  and  repair  costs  for  Building  8  amounted 
to  $104,459  in  FY87  as  shown  in  Figure  E-12.  Approximately  68.0%  of 
the  costs  were  for  operation  of  the  boiler  plant,  10%  of  the  cost  was 
for  boiler  maintenance  and  repair,  while  the  remaining  22%  was  for 
upkeep  of  the  air  conditioning  systems. 

Total  maintenance,  operation  and  repair  costs  for  Building  1  amounted 
to  $101,077  in  FY87  and  is  included  in  Figure  E-13.  Approximately 
70.3%  of  the  cost  was  for  operation  of  the  boiler  plant,  6.5%  was  for 
boiler  maintenance  and  repair,  and  the  remaining  23.3%  was  for  upkeep 
of  the  air  conditioning  systems.  Total  maintenance,  operation  and 
repair  costs  for  upkeep  of  the  hvac  equipment  for  Buildings  8  and  1 
totaled  $205,536  in  FY87 . 
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ANNUAL  ENERGY  CONSUMPTION 


FIG.  E-5 :  BREAKDOWN  OF  PRESENT  ELECTRICAL  ENERGY  CONSUMPTION  FOR  BUILDING  8  (FY87) 


TOTAL  ANNUAL  ELECTRICAL  ENERGY  CONSUMPTION:  6,050  MBTU 

1,772,500  KWH 


FIG.  E-7:  BREAKDOWN  OF  PRESENT  ANNUAL  COAL  GAS  CONSUMPTION  FOR  BUILDING 


ix 


TOTAL  ANNUAL  COAL  GAS  CONSUMPTION:  176  MBT 


FIG.  E-8 :  PRESENT  ANNUAL  ENERGY  CONSUMPTION  FOR  BUILDING  1  (FY87) 
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TOTAL  ANNUAL  ENERGY  CONSUMPTION:  7,976  MBTU 


FIG.  E-9 :  BREAKDOWN  OF  PRESENT  FUEL  OIL  CONSUMPTION  FOR  BUILDING  1  (FY87) 
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TOTAL  ANNUAL  FUEL  OIL  CONSUMPTION:  5,923  MBTU 

42,704  GALLONS 


FIG,  E-10 :  BREAKDOWN  OF  PRESENT  ELECTRICAL  ENERGY  CONSUMPTION  FOR  BUILDING  1  (FY87) 


TOTAL  ANNUAL  ELECTRICAL  ENERGY  CONSUMPTION:  2,053  MBTU 

601,600  KWH 


FIG.  Ft!  1  :  PRESENT  ANNUAL  ENERGY  CONSUMPTION  FOR  BUILDING  1  &  8  (FY87) 
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TOTAL  ANNUAL  ENERGY  CONSUMPTION:  20,515  MBTU 


nG.  E-T2:  FY  87  O&M  COSTS  FOR  BLDG  8 
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BOILER  PLANT  OPERATION  (68.0%) 
$71  ,044  /yr 


XV 


III.  Energy  Conservation  Opportunity  (ECO)  Analysis  and  Recommendations: 

All  reasonable  energy  conservation  opportunities  were  analyzed  for 
feasibility  of  reducing  energy  costs.  A  summary  of  the  analysis  is 
included  in  Table  E-l  for  Building  8  and  in  Table  E-2  for  Building  1. 

No  cost  ECO's  identified  in  the  study  which  should  be  implemented  are 
listed  in  Table  E-3  and  are  summarized  as  follows: 

1)  Outside  air  for  air  handlers  "A"  and  "B"  in  Building  8  and  for  the 
central  air  handlers  in  Building  1  should  be  reduced  to  10  cfm  per 
person.  The  amount  of  outside  air  used  by  air  handler  nD"  which 
operates  as  a  100%  outside  air  system  should  also  be  reduced  by 
closing  off  the  diffusers  to  the  linotype  area  which  is  no  longer 
utilized. 

2)  Room  thermostats  for  the  central  hvac  systems  in  both  buildings 
should  be  adjusted  from  75  degrees  F.  to  68  degrees  F.  for  heating 
and  from  75  degrees  F.  to  78  degrees  F.  for  cooling  to  comply  with 
Architectural  and  Engineering  Instructions,  Design  Criteria,  dated 
13  March  1987. 

3)  Excess  air  for  the  boiler  plant  at  Building  8  should  be  reduced  by 
increasing  the  concentration  of  carbon  dioxide  in  the  flue  gas 
from  10  to  12  percent. 

4)  Steam  pressure  for  the  boiler  plant  at  Building  8  should  be 
lowered  from  30  to  15  psig  to  reduce  heating  losses. 

Recommended  ECO's  identified  in  the  study  included  in  Table  E-4  which 
require  funding  to  be  implemented  are  summarized  as  follows: 

1)  Time  clocks  should  be  installed  to  shutdown  the  restroom  fans  in 
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*EC0's  for  shutdown  of  restroom  fans  for  Bldgs  1  &  8  combined  to  qualify  for  PECIP  funding. 


both  buildings  after  working  hours . 

2)  Economizer  cycles  should  be  installed  on  the  air  conditioners 
serving  the  telephone  exchange  in  Building  1  and  the 
computer/composing  areas  in  Building  8. 

3)  A  time  clock  should  be  installed  to  shut  down  the  hot  water  return 
pump  and  close  the  stem  valve  to  the  hot  water  heat  exchanger  in 
Building  8  after  work  hours . 

4)  Automatic  switchgear  should  be  installed  to  operate  the  existing 
emergency  generators  as  peak  demand  sharing  units  during  the 
summer  months  to  reduce  the  peak  demand  charge  for  electricity. 

5)  The  central  plant  at  Building  1  should  be  eliminated  and  the 

heating  and  cooling  loads  consolidated  into  the  central  plant  at 

Building  8.  This  would  eliminate  the  need  for  maintenance, 

operation  and  repair  of  the  boiler  plant  at  Building  1  and  the 

maintenance  and  repair  of  the  separate  air  conditioning  systems . 

Existing  air  handlers  at  both  buildings  should  be  replaced  and  the 

duct  systems  for  AHU's  "C"  and  "D"  at  Building  8  converted  to  100% 

recirculation  systems.  All  steam  heating  coils  at  Building  8 

should  also  be  converted  to  a  hydronic  heating  system.  These 

changes  would  allow  the  buildings  to  be  heated  and  cooled  by  a 

central  dual  pipe  hot  water/chilled  water  system  and  eliminate  the 

need  for  steam.  This  would  further  reduce  the  labor  required  for 

24  hour  operation  of  the  boiler  plant  at  Building  8.  Reduction  of 

the  outside  air  used  for  air  handlers  "C"  and  "D"  would  also 

reduce  the  peak  heating  and  cooling  loads  so  that  the  capacity  of 

the  existing  boiler  and  chilled  water  plant  at  Building  8  would  be 

adequate  to  heat  and  cool  both  buildings. 
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6)  One  of  the  existing  80  hp  boilers  at  Building  8  should  be  replaced 
with  a  new  fully  modulating  oxygen  trim  central  boiler.  The 
existing  boilers  are  relatively  inefficient  and  are  near  the  end 
of  their  useful  lives.  The  other  remaining  boiler  should  serve  as 
back-up  to  the  new  boiler.  The  new  boiler  would  provide  all  of 
the  heating  for  space  and  domestic  water  heating  for  the 
buildings . 

7)  The  existing  centrifugal  chiller  should  be  replaced  with  a  new  250 
ton  centrifugal  chiller  because  it  is  also  near  the  end  of  its' 
useful  life.  The  new  chiller  should  be  provided  with  demand 
limiting  control  to  reduce  its'  capacity  during  the  summer  peak 
demand  hours  when  the  printing  presses  are  also  in  operation. 

IV.  Projected  Energy  Consumption  and  Costs  After  Implementation  of  ECO' s : 

Impact  of  the  implementation  of  the  ECO's  in  present  energy  consumption 
and  costs  are  summarized  in  Figures  E-14  and  E-15.  No  cost/low  cost 
ECO's  would  generate  a  total  savings  of  4,171  MBtu  per  year  or  30,072 
gallons  in  fuel  oil  and  200  MBtu  per  year  or  58,599  kwh  in  electricity, 
for  a  total  annual  energy  savings  of  $26,758.  This  would  amount  to  a 
21%  reduction  in  energy  consumption  over  present  energy  use  and  an  8% 
reduction  in  energy  costs. 

Implementation  of  all  recommended  ECO's  requiring  funding  would  reduce 
energy  consumption  by  an  additional  1,826  MBtu  per  year  or  13,165 
gallons  in  fuel  oil,  1,559  MBtu  per  year  or  456,703  kwh  in  electricity, 
and  424  kw  in  electrical  demand,  for  a  total  annual  energy  cost  savings 
of  $88,379.  This  would  amount  to  an  additional  17  percent  reduction 
over  present  energy  use  and  a  25%  reduction  in  present  energy  costs. 
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FIG.  E- 14:  PROJECTED  ANNUAL  ENERGY  USE  FOR  BUILDINGS 
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PROJECTED  ANNUAL  ENERGY,  OPERATING  &  MAINTENANCE  COSTS  FOR  BUILDINGS  1  &  8 


An  additional  savings  of  $130,873  or  a  64%  reduction  in  avoided 
operating  and  maintenance  cost  would  also  be  realized. 


Combined  energy  savings  of  all  ECO's  would  result  in  an  overall 
reduction  in  energy  usage  of  38%  and  an  overall  reduction  in  energy 
costs  of  33%.  Total  cost  savings  for  implementation  of  all  recommended 
ECO's  is  estimated  at  $115,137  per  year  in  energy  costs,  and  $130,873 
in  maintenance,  operation  and  repair  costs,  for  a  total  of  $246,010  per 
year.  This  represents  an  overall  cost  reduction  of  44%  over  the 
current  utility,  operating,  and  maintenance  costs  for  the  facilities. 
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